Paracoccus denitrificans mutants deleted in the gene for subunit II of cytochrome c oxidase also lack subunit I.
As a prerequisite to site-directed mutagenesis on cytochrome c oxidase, two different mutants are constructed by inactivating the cta gene locus encoding subunits II and III (ctaC and ctaE) of the Paracoccus denitrificans oxidase. Either a short fragment encoding part of the putative copper binding site near the C terminus of subunit II, or a substantial fragment, comprising parts of the coding region for both subunits and all of the intervening three open reading frames, are removed and replaced by the kanamycin resistance gene. Each construct, ligated into a suicide vector, is mated into Paracoccus, and mutants originating from double homologous recombination events are selected. We observe complete loss of alpha-type heme and of oxidase subunits, as well as a substantial decrease in the cytochrome c oxidase activity. Upon complementation with the ctaC gene (plus various lengths of downstream sequence extending into the operon), subunit II gets expressed in all cases. Wild-type phenotype, however, is only restored with the whole operon. Using smaller fragments for complementation gives interesting clues on roles of the open reading frames for the assembly process of the oxidase complex; two of the open reading frame genes most likely code for two independent assembly factors. Since homologous genes have been described not only for other bacterial oxidases, but their gene products shown to participate also in the assembly of the yeast enzyme, they seem to constitute a group of evolutionary conserved proteins.